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im^^ 1 1 

[W*3g 2 ] 

umm 3 1 

[W*]^ 5 ] 

im-^m 6 ] 

$ ^mi^m^^ L fz^^m^ t L xm^ ■^i%x\^^^z.t^s^Witi-^ tmm i ~ 5 <^ 

7 1 

tzmmm 1 to^ma^OTiwti^ 1 <Dmmi)^^}&^ixxis 19 . iriaii 2 (ommmm^miz 
^^^m^o-e^^iB^jc j;orjii-^Sf^$tL^?^-c> ii:^jtc^^$tfcv**c: t 

HiriB#%^^^ S 1?^ L V> i 4- #m t i- <& it 7 tB«0#- 

Iff 9 1 

7'U V h@B^«t. 

ItrlB-/'; > h W$mKm.m:^iifz. l ~ 8 OV^-rtL;&» l «t3|B^<^)^^#:|&5fc^ 

[fi^ii 1 0 ] 

vxmim.9 (o^^'ev ^ - )v^mk.fz^ t^^^h-f :hmM^9.o 
mim 1 1 ] 

®7&^<b^^5& < 'fetll o^mMiitt?**, B&R5^t/;{iB&N:^?^ (N{±5m±o^^) 

m-^m 1 2 ] 
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[0 0 0 1] 

:*:|&i9f±> ^^^r-f^t-h' (mr^ TLED (Light Emitting Diode) J twd 
[0 0 0 2] 

[0 0 0 3] 

, ^■^ ' :r.y^>^KX'omm±<o^m^0'mmizMLxii^^mzm^xiv^o ^tnzx 

[#it:5:mil #^2 0 0 1 - 1 5 8 1 7#^# 
[f§§i<^r?i^] 

[l&?g>&^^»^L J; d t-r^M] 
[0 0 0 4] 

^ ^ -e^w 5 n > ^ - ^-(DU^^^-t^Fimzw n ^^^xfi^ (o iiyfasmx$> ^ 

o *7t. it::^#lci0l9ai$ti/iLEDf-5'7'^RS)yclxW®1-^;^^^fc#x.^tL^;5*, 
[0 0 0 5] 

[0 0 0 6] 

. WL^m:i^^^^^j:< ti>ni<7)mmmmtx7!)'^. mFi^ttzumi^Mm (n{±5J^;±<^^ 

m i:LfzmMm^y^'t^m^=^i'J^^^fiX\^^&:it^^i^tir:ho 
[0 0 0 7] 
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[0 0 0 8] 

xnm x^tzmmw, i <DmmMm^m\z\im i (D-mm^m^^'^Kxis 19 . mie^ 2 (ommM 
m^mK\t^2(DmMi}m^'^fix\^^x. -oi&^*i=-<7)^ 1 <^ii:^ 

[0 0 0 91 

t fz . mi^^^B"^ iZiBif^ <^Ma**{5 13r# L ^ t =^ i- -2. o 

±^<omm^mmirhfzib. ^?km\z^^mmmm.\u itmt\.x±.w.'^^'^v^-j\^ 

[0 0 10] 
[0 0 1 1 1 

[i&5go?:&m] 

[00121 

mi'tfzimNMM (Nti 5m±<^sic) ^Lfzmm'm't^-r^m^mz^^^fix\^^^ 

tfz. ^mmizm^^^^i^^-)v^mmmmizxtni. ±mLfz^m'i^^itmmiy^ 

ttz. ^§tmi>z^^^^i^^±mm<o^i^ijmiiZXfnf, MmmT!)^hmi(omm.mm. 
^itm. m2<7)mmm^^(DmiZ't^. ^^^mK2:^xj^m^fifz^mi$-^mm<Dm^ 
jf >&-p>i^-^< tiimKDmmmmtxo-u^m^Lx. Mnmy!)-h'j^^j:< ti,mi<Dm 
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[0 0 131 

1~D3 6) <7)ie^!j^±tc^1-|git?*l9. ^^<P)mi)-^j:mih^j:tlt^mLfzii(D'C$>^o 
[0 0 14] 

mix 1112 tc^-r J: tl, LED7V'l'^-y/2 (i. #^S#«T'^)^ 7 > K- y (i^ 
^Jm) S i C««4 rs i C«^4J tm^o ) ±ic. I&^fcil ^^tf^^*-* 

) CDS i cmm^jKDmB&^^Lfz^m^^^mmu^^ m-^^ej t^^-r^^ttir 

■eti, 1 2 0^Iit) lC:S't!l$tLTV^;g,o 1-^t>*>. Itj 3 0 S<^4''L-:ft ^^t" S 1 2«OM 
?l^«15^C:S>«!I$^^TV^;&o #^?I^SBt4, m't-nmz'f^WL^fLfzZ^co^mm-l 0, 1 nci 

^S#:#«ll;6-'b:&^«t'cS5 6{4^ -^ffS 6 (=12X3) 0^i^t':9-#J$ tL, 
m^'tfl^fim^LLtz^^m^X^:hLED^m^LX^^ho S 61®0LED<^#^{±. 
ig 1 iz^-tX^ ICD 1 ~D 3 6 O^-f-^r-ftLTESlJ-rs i t t-t^o 
[0 0 15] 

^i3^ RSat'tcDiS'fil^ 1 0, 1 Ifi^ D1~D3 6 (D^itmfOmmibmiS 

iz^i^h-r. m2^izm-r. S$ l i , l 2 , l 3 <^it:L 1 : l 2 : l 3 >i>«i : Ar2 : >r 

3 fc*^ J:-9*^ffi-C*So tfz^ S i C^4<^— SO:g${4. *?j2mm-C-*«9. Sjyt 
[0 0 16] 

LED7U-f ^yzfZ liZisifh^LED (DM^ o v> T . ifMUl =Sr #fiB L ^ ^§^1" 

113 (a) {i> 1112 tc^tt^ A-Aiaiff®Ilt?^i9. III3 (b) li. IWIB-BWM^ 
■e^-So i-^^*)> 3 6'fS<^LED<^I*I. 0 3 (a) Xii. D 1 tD2i}^, 113 (b) X 
fi> D 3 5 a:D 3 6 ybm^ fiX :h o ^*5. #LED (D 1 ~D 3 6) iM^irh^mi^ 
#®|gl<^^)i:^lSl<D«^{±, v^-ftLOLED-C«)RI#:5rOt?, iCl-Cti, D 3 5 tC^-i-=Sr 

mxLxm.mi-h^tt-rho 

[0 0 17] 

#LED{±. S i C^4±irjIi^«jiSitL/in-A 1 G aN/N*-;' 7 rJi 1 2 3 
Onm). n-A 1 G aN/G aN3 0^»!ODBR (Distributed Bragg Reflecto 
r) ®1 4 (^nm^3 fira) > n-GaN^9y KJf 1 6 (S i V--fM3Xl O^^cm 
J?:^ 2 0 0 n m) . I n G a N (1?:^ 2 n m) /G a N (J?$ 8 n m) 6 mM<^^M. 
M'f-^R^^miS. p-G a-Ni^y-y Vm2 0 (M g K- 7"^ 1 x 1 0 c m-^ ff $ 
2 0 0 nm) , p -G a N n > iJ' h@ 2 2 (M g K- 3 X 1 0 c m"\ $ 2 0 
0 nm) . n + -G aNW^:g@2 4 (S i K--:^Sl X 1 0^^ cm-\ 1 0 0 nm 

) (D^m^^^-mf^-^hm^o f j^*?-^. #LED{i, s i cm^4miizw.^P'fzmmmm 

(n-GaNi^^y Kill 6) t^TO tffiljtcifi^ tt/^^mM/S ( n"^ - G a NS^gil 2 
4. p-GaN=i^:5'^hJ122. p-GaNi?v:yK«20) t-C^^if (#fifi?-# 

n*-GaNS^ftil2 4 :fe J: r;^ p-G a N =? :^ ^ hji2 2 ±1^(4. T i/Au^O^ib^ 
^ P'li^^2 6 75*M;?tLTi5 19. n-G a N^^ 9 y K@ 1 6±t-t4. Ti/Auj^^ib^: 
^ni|lJM2 8i)m^^fiX\^^ho 

[0 0 18] 
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±ieoM;d^e'fe^LEDlCi3V^T. pmm,U2 6 n11ijmil2 8 Sr^LTi^«i-Si 

moma-^m^-^ftxyf^^o SMCifix mi^-r-S X ^ LT. p - G aNny^J^^ 
2 2 ±11. n*-G aN#^S® 2 4 =S:^^fi<Jlcj^^-r* i t J: oX#P)tL;5 co-e* 

10 0 1 9] 

<Di,(DI,zm.h^j:\^^o mU^Mit. -^^BzA UG ai-x-y-2 I n, Ni-v-w A s v Pw (0 
^x^l> O^y^l^ O^z^l. O^x + y+z^l. O^v^l. 0^w^l> 0 

^v+w^i) -cm^fi^iii-vmm.itm^mi^ i-m^BA i g a i qnas p iiie 

^{±> MtCf&i:T^^m2 0 0 nm~#nitl 7 0 0 nm(DJt:mmKiS\^^X^^aSm^J: 

^ o 

[0 0 2 01 

±m<^B}&^^h^^ 3 emoLED (D1~D3 6) ti. S i C^4±-eit^Jir^gg 

0 3 iZ^t X^K, Dl. D2. D35> D36 (Dmm^^mM 1 Ot:md XoKS i 
3N4)6-e>*-5j^ii^m3 0>&«^J^$tLTV>*o -etT, ^iSrjjfe^lglS 0±lC{±, DK^nm 

mm2 8 a t D 2 (^pffiflmM2 6 b ^mm-t^. ^mmmx^i>T i /p txAumib-h 

2 a:^m^-^flX\^^^o tfz. D 3 5<On'fi!l®M2 8 c tD 3 6(^p'llljmM2 
&d.b<Of^i>. ^l^ms Oitl^^tL/cie^S 2 b lCJ:oT^^$:fLTV^^o -eLT. 
D 2~D3 5^'J>|WI^t;:LT3 0-e^^$tLTV^;g,o Mx.}^. H 2 IC:^^ i ^ tc, D30 
n1limM2 8 e D 4 O p -Mm® 2 6 f i:{±. IBj^S 2 c "C^^^ tLTiS «3 , D6<^)nill 
Wm2 8 g tD 7<^p1il^M2 6 h hit^ IS^S 2 d T'^l^ $ :n.-C V> o 
<^LED (D1~D3 6) 1114 (a) (D^mmK^-t ^ iS^J«igg$ tL"CV^-& 

O 

LEDT V"f -^y ^2 IC:J5V»T, S^J^^^ tLfc 3 6 fflcT) L E D OF«3, ;^mM*3S&<^ 
D l(^pMmM2 6 a:*«LEDTH'^5'7'2(^T^- Fm^i:=Sr<i>o ^Tt, -fSm^fflO* 
^OD3 6<Dnil!im^2 8 difim^h'E.Tir V ^ ^ y zf 2 (DiJ V - YmMtf^^o 
[0 0 2 1] 

•ttz. m2Km-ti:^K. s i c*«4(^#m##gm?^M^MJcfi, Mm^m^^- 

tL-CV^;5,o -f-LT. ##:7N°^->3 4 t D l<^p1lfll|^2 6 a i:>ei5iEia3 2 e ^^^LT^ 
m^flXisi). S#^^°^->3 6 tD3 6 0nfiljm®2 8 d i:>&«i£|l3 2 f S-^^LT^^ 

[0 0 2 21 

1214 (b) a. l.ET>Tl^^^vf2(OmM^^\^fzmxh^o 13 4 (b) t'^-tJ:^ 
tc, D 1 ~D 3 6 i:{iR^ffiflOS i CM4^M^^t±, 2ffl(^^m'^^3 8, 4 0^«?^^ 
^arv^^o *&«^^3 8, 4 0 fi. T i /P t/Aum35^<b^:-S>o 

-etT, ^nM=J-Z 8 i:S'P*i:/^^^->3 4 S i 036^4 tcMfg^iXTt 2'fi<^;^;v 

-5}^-;v4 2, A A^^}^X^m^fiXis^. mmM=f-A 0hm^^^^~y3 1^ 
C < S i C^^4 i;§^i£$tL5t 2'|®0^;V-*-;V4 6,4 8 =Sr^^LT^^$*VTV^-5,o 
iO^*. ^m^^3 8 l<Dv>mmM2 e a i:)6^m^fi«?tcg^^$tL, ^&m3^S^4 0 t 

D 3 6Onffi0m®2 8 d ii7&*m^e<JlC®^$tL<6vl t t^So 4 2 , 

4 4, 4 6, 4 8 {i. S i CmWiA \Zf^Wi^fLtz%^3 Q> fim(D^l\,zp f^%^]^Xtj:^ 

^jOT'^^o ±l2*&m5ii^3 8, 4 0;d^P>. il:^iJ^^^tL3^c3 6l@OLED (D1~D3 
6) IC, ilCii^«t15^L/i^^^T5 0mA<^l|g£4:iimL/w|^Ol!if^mJE{il 2 0 VTabo 
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[0 0 2 3] 

tfzs #LED (D1~D3 6) tC:fettSI&^fcJi 1 8 <^®«**{5Hr|WI— :&<75 

(Sr, Ba)2Si04: E u^-^O^fe^^fc^^^t S i 02Om3^?-4::9' 

[0 0 2 4] 

^LED (D1~D3 6) ^%5i6« 1 8 /5> "b^felt ^ ±IS^^#m 

2{i. .TOffi^ilit LT0iS*^>(^)i::&;5,o tTt. ^^if i 8ts icmU4<Dmi<zim 
KHmX^^DBRM 1 4^*?^^$tLTV^-Sfc4e)> 1 8T?^CS i C^4 lCIfij:6> 

19. #LEDtc43tt'g>3fel5itBL^^:«»^~r6]Ji-t^o tfz. D1~D3 60I^. ^^m^zUW: 
■t-'SDl, D6, D7, D12, D15. D18, D19, D24, D25, D30, D 

3 1, D3 6<7)^mm'mi>^<7>±mtm3:m\:^m^<o^iti^m5 oxmt>fLx\*^^(Dx. 

Cti(bLED(D^tftm 1 8<DMfl57&-^ltm$:^^^W-fe7fe'&#LED±M>5-^^fcffi$tt-2,» 
^^tmm.KM'^^izm^^tl^^ttfj:<:>X. ^tf<b(Di&m^m^^t7!}^n!mtfj:^o 
^is. 2^M»{-:fev^T. W-fei^fctJi. ^^^4 0 0 nmm±5 0 0 nm^momm<Dyt 
^V^V\ H-fe^fetti. ^St:g7&s5 5 0m±6 0 0 n m5^i^O|6H<^)^*V> ^ i><Dt-r^o L 
fz-h^':>X. ±.^Lfzmx\t^ LED 6 =£:±^jfeli-^tfe:g;&s4 6 0 nm<^^<^i: L/c^J*. 

i ttm^ozfe-ft-eab o ±iaifesi£Hic±i&3fet?- ^'xfes^^-r^ LED ^m^-T^ ^ 

[0 0 2 5] 

-fetffjJi. «ria:^-e*)^ 3 8 0 nm~ 7 8 0 nm (^-3^) <DWi0:(O7,^^ V 

^tfit^^^m-^^^-r^^^K^c^o vtzifi^x. \'T5:m^^^mn%m\zm^^fz^^ 

LEDJ ^v^o/i^fg-tcii, — ^fitjl::, -fetf ib^^^'^l^^v^^j cotS*ptLTv^-5.o L>Ji^L^ 
mk.\t. ^m^-^Wi^ifiZ 7 0 nm (ll^i^) OJ^-g-C^), -f-cox^i^ h ;H4S 
?fitftffi!l(-^g=S:?|V>-C*3l9. nr^ti^-C*^ 3 8 0 n mJa±tC ^>2gt«^^* o TV^S C t 

t 3 8 0 nmm±7 8 0 n mJBlTO|6H<^^St:Sfig;:0-«r'^tf (^icigffi RTtg-eaboT 
. ±iBL^c^fl5fetf-i^lfi^ft5&«4 6 0 nmOWfe^'Srl&i-S#l3feji-C=^J^$tL*LEDJC 

[0 0 2 6] 

lb^^LEDr^W^^;'7'2 OjKit:7^ifetCOV»TSi?§-f * o 

o 

^•r> ®5 (a) tc^-r^ > K>-ys i C*jK1 0 4 (JJlT> r^mio4jts 

miE#2 004-3081639 
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[0 0 2 7] 

*^7* hvXi^ 5 9*a:te^o ±IB^^°^5'->5 9 Hi. 117 (a) 13^1" - V 5 9 

2-Amm^j:< V h u ^;^^^c3i^•e^'&/^°^->■e^>^o 7 h v^^^ 5 9 0 

(117 (a) (D&ik^U^) tcm-r* Vv^;^ hm^$fe<t$-^So lfe<kLf^fl5^ 

tc^-r J; ^ ^ V- y >^ h V ;^ ^ 6 3 7&^?^^ $ o 
[0 0 2 8] 

Vv;;^ hv;^^ 6 3 >6«?^^$tL^ i:. 1 0 4 iM^MtcM LT. S^t^i^TAu 

6 3±K5^^^i^fzAum^mmUz^:^ Y-^T.^ 6 3 t^Jz^^-T'S C t J: 
, HIS (a) <Dj^%izMBi-^U^iz. ms (b) liZ^-T X ^ iz^ ^ ju-tt.^ 5 8i>^M^ 

^fi^;itt^j::ho -^^^y^mma. m^uj^^'f^mm (^^. 1^7 (a) ^m-t^ 

. 1 0 4 ic^;2.#t&0 n-G zl^^vy Vmi 6 (HI 3 #M) ;e>^'^^x-?> i T' F7 j:- 
[0 0 2 9] 

±m:f-y^y^i:m (mT> i ^ > i5^x^j t$4-v-r^o ) i'J;ot. mg (a 

) s (b) K^-t2:')iZ^m:^m6 0 Oami^^fi^^tt^^^o m9 (a) {i. 

0 9 (b) tr;fett*G-Gj|fe»f®0— ^t?*>^o IEI9 (b) K^i'^^HU<0^izm 

=Sr0 9 (c) Km-to 

±%i(7) x^K LxM^^tifz^^&^u 6 0 0 (omw^<D^mi^0'mm:^^. ±mm i 

^•;'-^>'^^XStr^<||2 JC';;-^>^XSt3J:oT^^twl^*$tL-C. 6 (0 1 # 

fif^sE-t-^o ^2 "7 ;j- h -7;^ ^ 5 9 (0 6) ±<^^N°i5' - ^^I^Jbt 

^tzib. ^2 J:-y^>i^X^<^M^m?gt-ov^r{±^liI&L> m^-r* rLEDTl/'f^ 

[0 0 3 0] 

~0 1 3 ^^m\^-^i^hmM-t^o 

tj:^. 01O~013-e(±. LEDTV-f ^>;'7'2«D#«^fP:9-t^-l.^*t^^iC{i 1 
0 0#^(^^^-^#L. 'e<^T2ffi={::{iL EDTl^-^^^;' 7'2 0^lS-r^«^SI5^tw#Ly:: 
#-^=lrffiv^;&::.i: t-r>i>o ^7^:> 01 0-01 3 ti^ 0 2 icis^t^ C - Cj^tc^fS-T^^ 
:a'<7)»fM0"e*^o 
[0 0 3 1 ] 

3fc-f . ^M^-P'fb^^ffifiKft-i* (Metal Organic Chemical Vapor Deposition Method ; 
MOC VDi£) ^ffl^/^. 0 1 0 (a) Kt^^ X ^ tC, 7 > K-^S i C^l 0 4±tC, 
n-A 1 G aN^"?:^ 1 1 2> n-A 1 G a N/G a N 3 0 ^I80D B 1 1 4 > n 

-G a N 7 y K® 1 1 6 . I n G a N/G a NO#-S^^#P^51c:« 118. p - G a N 
^yy Ymi l^^ P-G aN3>'^^^ 1 2 2 ^ (DM^zmM^ ^ i'JM (a) ]o * 
7>'K-yS i C^l 0 4(i, E#2'f:^f-. 3 0 0 m(^ft^-e*-So 
[0 0 3 2] 

p-GaN3>'^'^'h®122_htCS i OallS 4immLfz^k. 7* h Vv;^ hig?: 

aiiE#2 004-3081639 
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M1-^o ■c^ti> H e-C d Ix— r^fe^rffiv^Tt^^S^frii Bff^^Pi (Mxff. 1 2 
OKT-^^-tS J: 9 Iw-f^^-r-So eiaxtdJ: 19 Vi^J^ h 5 6*«?^^$tL^[XS (b 

) ]o 

[0 0 3 3] 

U-J:^ h-rj^ir 5 6 t;«fc)tLTV^35rV^^:S-<^S i 021^5 4 ^J~'y^y-!^l,zX^xm^ 
LfzlXm (c) Vv^;^ hvj^iJ^ 5 6 ^^I^^-r-SCXS (d) ]o 

^V^T. MOC 19, n*-G aN® 1 2 4 ^SrSfiStft ^-li:^ [X^ (e) ]o i 

<Dt^. S i 02li5 4_hl::^> n*-G aNJffiS^ftf -StS^ itLtcov>r{±Ig|^LTV* 

[0 0 3 41 

S i 02)^5 4±irS^SL3tn*-G aN®t*tw, ^lES i 02)15 4 *l^*-r^[X 

® (f) ]o 

(g) {i> ±^L/^mi:n«y^>i^Xg-eab^o XS (g) ii, n1iimS2 8 ( 

1113) i^mm^'Bmi-^^t^^m(D—=>t-r^o ^r. ±i&LfzXoK. au*>?>*s 

sf^JU-^X^ 5 8 'Srifi-to 
[0 0 3 5] 

-e-LT. 0'r;f.^yifmmizMiic:'i-^U^i. n-G aNi^^ y KJi 1 1 6<^#^fftT'K 
j; J9g^*i-^[X® (g) ]o CitttrJ;!?. n1B!imM2 8^i^M6 0**5^ 
^$a^o ^ 5 8 fi. ^XS (h) tC^ff < HtftC|^*;?tL^o 

Xg (h) fi. ±^L/^^2 J^^y-^^^i^Xg-t^ib^o ttrlBS#^-«i5'-^ 3 4, 3 6 co3^ 

^Mi:mffi:9-*j«8, 10. 1 i^m^ir^<. ^fih<DM^^^mm&.nommi>z^ir 

ifTMi'TM (g) ] t|Wi#-e^-2.o ^ ^;vv;x.i^ 6 2?g^X®^CffiV^^/^•^->'0-f|5=Sr 
117 (b) K^-to mi (b) tC^V^-C. JICtirt>tlw]ltJ*';|, 1 2^(Di^mi 0 8lcMJS-f^ 
135^1' ^S-SH^ 8 (I12#F.^) ykj^T'^-r 2:*:0|WI.i:.R 1 10,11 1 

•rssi5^tc:9-#jsii 0. 11 m2mm n'l^^'^ft^ m^n^^x^it^^^u^mnKo 

gli. •irf3##^^^•^ - >' 3 4 , 3 6 0?^^^^^iti:tS[l5^#J^ 8 , 10, 11 c7)?g^^ 

vLx^ m^^'^^-y^s^isms At^mmi I (8, lo) t^r^^^L. ^^^me (mi 

) '£r?^^1--2>[x^ (h) ]o J^yf->mT^. 6 2f±. >^x@ictf <l^rt- 

l5^*§tu<l)o ±iaxg (g) iiXS (h) (Dmmif-h^is-^Si^K. 2m<^^y^ 

yi^x^^^e^Mm-r^hoii. n-GaN^'^y h'm±K'!^^-r^ nmumoj^ms^ 

[0 0 3 6] 

xs (h) lizm^^r. m^trnm^m^smz. j^^^^y ^v^i^^x, mmm-^^^s 

i3N4lll 3 0*?^J^c-tS[X« (i) ]o 

_hfBS i 3N4mi 3 0 icML. -r:^^ 6 6 ^i&i"o ■^:^^y^mWi. pf!imM2 QM- 
m'f'^ni$(.&^^<omi^X$>^o -^LT. ^^•7Xdr>i5^fi^t'^JS-r'5> S i3N4lll 3 0 ilr 
jLy^>ifKXy)m^Lfz^k. T i/Au^Ml 2 6 =^^«frcJ:oT?^^-t^o itLjcJ: 
•9, T i/Aummi!>^h^j:^pmmM2 6i!)^l^^^fi^lXm. (j) ]o v;^^6 6±tw?^ 
^$^/cT i/Au^Ml 2 6 (^lE!^) ^X@Mt < #f 5'^ ^^-^j^ 6 6 t-i^ 

t'l^^^n.'So piaijmM2 6{i. ±mT i/AuwmKit^xiTOMmmmxm 

[0 0 3 7] 
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8?^^^5effi:^m^co1I^tC-7;^i? 6 8*ML. mtHLtzS i3N4mi 3 0^^^:i^y 

}i> ^iai;i^f < Htrl-s ^^Vy^.i? 6 8 il-^lC|^*$tt^o 

[0 0 3 8] 

;^;i/-*-;i/4 2. 4 4, 4 6. 4 8 *5^^-t-<< . ^^;?>;v>-.i^-;i/5^Jt^5S^^m 
^(omM^z-^ 7s i7 7 0 ^m-t ■^^^>^'t^> ^>;'^>^m:o-C^$ 2 0 0 /imO?L7 
2^:?^^L. ai^?Ltc^miif^ ^y+^ift?? t «:5te«i-^[X^ (1) ]o 7 0 fi, 

^V>T. S#/N-^->3 4, 3 6:feJ:TOm3 2^?^^1-;2.o ##/^•^->3 4, 3 6 
mi$-^^^~>3 4, 3 6 tm^3 0^^m'l^^tL:h[Xm (m) ]o -7:^^ 7 A±l,zM^-^fi 

tzT i tXAum (^mm) {±, '^mzn<miz. mm-^^i^ 7 a t-^Km^^ 

S i C&Ul 0 ATM^mmLxm^l 5 O/^mtCp^L. buIB;^>'V-*-;W4 2^ 4 
4, 4 6, 4 8 ^S i C»«l 0 4OT1ilj5i^^»ai$-(i:-2>[Xa (n) ]o 

ttrx^-e^^LfciFOTt^. Mi2^m$s^3 8, 4 o^mmir^<. Mmmm^'^3 8 

, 4 O^^^^^MJSlL^OOTt::-^;^^ 7 6 ^J^^Lfz<Dt>. ^mMmx^^hT i/P t 
/AuM^^«iC J:oT?^^i-;?.o CltLtrioT, T i /? t /A ujl;0^?>:&^^m3S^ 

3 8, 4 0*^'?^^$:}X^[XS ( o ) ]o ttrie-^y^ 7 6 ±tC?^^$ ;}X/iT i /P t /A u 

m^^X. Wi^i^m^S Oi:J^mir-<<^ (Sr, B a) 2 S i 04 : E u^^co^-fel^^^:^ 

5fei:s i 02<DW&=^t^^n^^fz>'V ::i->^wmizx^xm^v. umwit-^^^ 

o JP^^-fkc^f^^ S i C*^l 0 4 <D±mizmW.^J:-:)j\ai<Dm^-^^ 5 0 fimKtj:^tXmm 

Miti^m^mm-r :^ [urn. (p) ]« e'fe7fe<^'fef4^ »'fe5fei:K'fe5l6<^^^*9>':^-e^'^k-r^ 
^ & tmmzmmizm^<D^&miiZ^t>'^^ tT!)^-^mt^j::ho 

WLmz. ^^^^>ir\,ZX.'oXm^<r>-L'E.Dr\^^^V'fK^m\^X. LEDTW-f^y 
•f2 :d«^fiici-So 
[0 0 3 9] 

HI 4{±. XffiLEDTV-f f-y ^2 L/rS-feL E v^^-;V' 2 0 0 (J^I.T^ # 
rLED^v'i-;i/2 0 OJ tm'lo ) Oj^-m^mia-C^^o LED^y^-;V2 0 0 

{±, m^i--5.BBgg^^2 4 0 Kmm^fixm^^hK^^<oxh^o 

LED^i/jx-;l/2 0 0 {i^ it@ 5 c mOR?^^ L/i A 1 N (a'fkT;V$) T&Xo'&^-b 
7^ y :J^;^*5K2 0 2 t 3'f@<7):^'7;^i^V>X2 0 4, 2 0 6, 2 0 8 5:^ LTV^^o -b 
7 5 y^';?>^/K2 0 2 tC{±, B^0J#:i,2 4 0 tw:^l9#tt^^wi6<^#-f KI!a^2 10^. M 
mm^2 4 0:^*e)O|&mS:^tt^3^:46<^)^»^2 12,21 4 5&«l£tt e>tLTV^;2,o 
[0 0 4 0] 

mis (a) {iLED^'y:x-;V2 0 0<^^MI1I^. Hll 5 (b) (iHIl 5 (a) 
tt^E-E^ifMEI*. 11115 (c) {imi 5 (b) t':fett'5. Fa5|£:^iair-?-tL'rtt^ L 

HI 15 (a) , (b) ^ y ^ :^mWL2 0 2 (D^^},Z\t. Kg TO* 2 

4 0 ti|pl«9#tt^^<^:*''^ K?L (1:®?L) 2 1 6 50^F?FllS^tt-CV>;i,o t/^. ^^^yi^y^. 
msi2 0 2<7)TWt^ti> y^2 1 7 7i«M^ ttTV^-So 

[0 0 4 11 
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HI 15 (a) tCi3V^TR?^H^x.;i)^V>X2 0 4, 2 0 6, 2 0 8 <7)fp't^Kn]^^-t ^ 

-t9 5 7i5';^*«2 0 2ti> 0. 5mm-eA I l^^^mti-^ 21^0^9^ 
;^«5K2 0 1,2 0 355*^Ji:?tLT^-2)-fe9 ^ i^;^&«-r^ab^o ^^5^ ^ y^xm 
m.<DUnt LTfi. A 1 NJiil^tC, A l 2 03> BN. MgO. Z nOs S i C. ^^^^ 

[0 0 4 2] 

LEDT V-f ^•7 7^2 {±. Tii<^-b7 5 ^;'i^^ft^2 0 1 tttTV^-So ±g(^-b 

7^ yi5^;^^^2 0 3 Kit. LEDTUy(^y^2^:mmir^^m^Mm-r^T-y^~^ 
(DMmJl2 1 5 75Si^lg$tLTV>^o 

LEDTW-f^y 7'20^||^{4«trMfDi-<2>-b95 y ^>^^2 0 l±MtC{i, 01 
6 (b) tc^i-i^^fe, V- KVn"-;' K2 1 8 try- hVN--y K2 2 0 fc5&^?^^$tLTV^ 

W/^°•;' K13{±^ il (Cu) O^ffiic^ -y-yjv (N i ) «6o§, ov^T^ ^ (Au) 
i6o § ^fir^o/c^>07&^^v^(bttTV><2)o LEDTU'W'^->' -^2 {±. S i C*«4 ^T:*r 

icifijitJtjycB-e^S^i'L^o ^ot j^n^^s 6 t*y- hv-?-;/ V2 i stS*. 

[0 0 4 3] 

S o 

[0 0 4 4] 

±®(7)-fe9 5 '>^';^*:K2 0 3 l'§g^^tL7tmf5»S?L2 1 5 (OmM^ J^V^m'tv ^ 
y^:^m^2 0 3<^±ffil'{iT;V5Kltm2 l 9 ttTV^So 
^>X2 0 4, 2 0 6, 2 0 8 t±. -fev ^ iJ'J^^ma 0 3 tim^-C^«^j2 2 1 =Sr^ 

[0 0 4 5] 

3'(®OL EDT V-f 7^2 -b^^ y :^m^2 0 1 ^mK^^^iifz^B^-^^ - 

mie (a) {±. WX2 0 4, 2 0 6, 2 0 8 ^rlX-O ^V^fct>cl^<^ L E D^i^ j^-;V 
2 0 0<^¥Mlli-C*^o Cl^l-e. 31B<^LEDTV-f ^5'7'2 ^f-^A, B, C=Sr#L 

[0 0 4 6] 

LEDTV'f^5'-/2A, 2B, 2 C#>^ <^||^fi:SO-b 7 5 ^ 2 0 1 ^Mtc 

(i. ±^L;^wJ:^t::Ty- hVN--;^ K2 2 0 fc* V- K/N'u^ K2 1 8 (016 (b) ) 35«@E 

-g-LT. ^LEDTl/'I'^y 7^2 A, 2B, 2 C tLTtT^ - K/n*-;; K 2 2 0 {± 

, ^m^^i^->2 3 e^^Lxn^miizi^m^fLXis*), wiW.^-^^-y2 3 6(Di^mi. 

>^;v-*-;i/2 3 7 ^^LT. jEM^2 1 2 t^ic^ tfCV^-^o — ^LEDTVW 
'^y'f2A, 2B, 2 C V- ^V^•y K2 1 8 (i, @B5^^N°iJ'->2 3 8 

LTm^6«Jl-®^$*i'-C:j3 19> SSm^^°^5'-> 2 3 8<^^g|5(i. 2 3 9 ^i^hL 

-C. 1 4 t^^^tLTV^So -r^r^^*). mB^^^'->2 3 6. 2 3 SiZX^X 
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[0 0 4 71 

±bBO J; 0 i^mwi $ f^/w L E D * ^ - 2 0 0 8^13^11* 2 4 0 K:^^) h itX 

mm^fi^o LED^i;:x-;i/2 0 0 tmm^^2 4 0 t-r^mmmmz 4 2;6«^^$tLS 
HI? ia) iz^ mmmm2 4 2<^m.mmm't. mi 7 ib) k. mmmm2 4 2(d 

[0 0 4 8] 

BB0J|?*2 4 Oti. 'Eajx.if. ^I*l<^5c#^t-@^$tt^o HS^f^^2 4 Oti. Mffim^i 
;6^ib0^^iEm:tJ (^?flx.tf^ lOOVs 5 0/6 OHz) =Jr. LED^ya:.-;V2 0 0 ^lE 

HI 8 =S•#BSL^**l^^ LED^e^^-;U2 0 0ORg|§#:Sr2 4 0--v<^fl5tO#tt=^itt:: 

[0 0 4 91 

R?.l§^*2 4 0^i^ LED^':^^-;i'2 0 0 5&*{ii6di* ^^'^)R?^C3SB2 4 4 =^^L-CV> 

-So R?^ia^2 4 4<Dmmii. ^imK^±ifhfix\^^^o mmu2 4 4<Dp^m<Dmn 

if^^^mi)^h. 7V^v-:/;V^*^m3Si^2 4 6, 2 4 8 i:^ •ff'iV)^2 3 0 tib^mti!>^fi 
-CV^^o ^&m^^=-2 4 6:^-^iE«i^ ^m,^1^2 4 8f)^nmx^^o ^hK. RBIH]^ 

2 4 4(7)^M*:*:l::fi:#'-f Kl^>'*«3i^$tLTV>;5o 
[0 0 5 0] 

LED^i?i-;V2 0 0 ^P.?.g^|l:ir2 4 O^'^^iUf^fzi^cO^Ut LT^ v V =3 > =f 
A$SI<^0-U ^^^2 5 4 tV yiri3iC2 5 6 t^J^'^x. ttTV^-S^ U ;^i^^D2 5 6 (iB^ 

o t/c. 'J >'^^;faC2 5 6 fi. -?-<?)JS::^IrIO-SI5:;6««) •? ^C:*-tL-C^rS-gJ^§gB 2 5 8 
[0 0 5 1] 

^■r^ LED^VJ^-;V2 0 0 R?^iaS|52 4 4 lC{4«e))itPo CK^iii, LED^v 
a.-)V2 0 0<D^9< y^7.mWi2 0 2 75^ ^^^^^2 4 6, 2 4 8 fcR?^IHlf|5 2 4 40 
mmiKOmK^tM-t^h^z^ K?L2 1 6 Kfer>2 5 2y&5J¥A$tT.. *'-f KIHI 

f|52 1 0 Kit2 3 0 }iii'^'^^-t^i^^\z\i^^^tso if^ K?L2 1 6 tJ^f-f Ktf >2 

5 2 LED^i^J^-;V2 0 0<OR?^|!fl«|J2 4 4 JCi^f >' ^ -(O^M^;b-^*«35; 

$ tt^ ^''l' KIHIg|5 2 1 0 i: *'>r K>S- 2 3 0 i: t?. iE«^ 2 1 2 ^ :^«|3g^ 2 14 hniB 
1-^^mi«^2 4 6, 2 4 8 ^c^^m-^^^-t-^i^^^tL-So 
[0 0 5 2] 

LED^5^jL-;i/2 0 0*«»4i65^ttL:& O - ^} > 2 5 4 ^mmhfz^k. V>^i3i 
C 2 5 6 ^R?^IH1§|52 4 4 C?i^l?@^i-;2,o ^tLtr J; . lEmmi^2 1 2 t^^^ 

T-2 4 6. nM^'j-2 1 4 ^:it^i^^=-2 4 8 tT!)^m^mL. m^^'oi^zm^iz^mm-^i^^ ^ t 

t^j::ho tfz^ 't7^yC^:^^WL2 0 2<7)m^:-^mtP]=l^mU2 4 4<DW-^^]&mt7!)m 
m-t^^tt^j:lO. LED^i;j:-;V2 0 OX^^L tzm^Mm^^ 2 4 O^-^m^^iziS: 
ML^ LED^i^:3.-)V2 0 0(D^mM^m±-r^^tt^^o J^is^ LED^v?^- 
;i/2 0 0<^M§g^*2 4 O-^OitfE^^^;^^ ibmitr^7^:*b. 5 y 7.mU2 0 2 

tFiMmu2 4 4<Dm'mizi^v :=iy'!rv >i.^myi5i-^^ttvxi> x^^^o 

[0 0 5 3] 

±m<r>m^T(f'h^^mmmm2 4 2\,z^\,^x. mmmm-Hf^^^M-^^^^^fi^t. m^i. 

fzXviZ^ ^LEDTV'f-^y ■/2lC;felt;&W'feLED65&^'b{±W'fe5fe56«^-<*-e>tL^o » 

fe:)fc<^-a5{4m3fc#m4 s^om^mzxoxn'^^izmn^f^^o ^Lrw-fe^tm-fe 

^^^?£'fe$ttTa'fe^3j»?'^^$tL;&o -g-^^tL^cfi-fe^fi. 1x^X2 0 4, 2 0 6, 2 0 
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[0 0 5 4] 

2 4 2 tri3V>T^. ^>X@i5J:t>*^>XPBlo@Be^^PitcJtLT+^Sgfi|<^ab^MMItM 

#LED^i^i-;i'2 0 0 KHLl 5 0 m A<^m»l=£r2i L7t i: i 0^<^^:3femt4 8 0 0 
1 m. pf'C^^fcStt 1 5 0 0 c d-e^o/co 1 7t^ Hi 9 iz^-tM 

[0 0 5 5] 

(1) ±tmm(Dmmxi±^ ^mi^^mm^mFimmzM^Lfz:^^. :ifnzmhir^ n 
<^ ^ ffi *f HI > ^ <D}£-j^=B^^mm<Dmmzmmi-^<^^(D^m^ 

& o 

(3) ±|5«0?^aT(±. ttJbt#:tc?^^$tL/c:#^#:#^M^3 6 0'^i^i:::9-»J LT 

mizmh-f. 'ffi^T'^^o 

^t>^ rv^t^ir\Z. 11i(DLED ■e-<DLED^-;':/=^#^t- ^^i: t 

^^^^-r-Sitt L7t;6-' (Ell ixa (h) #KB) . ####^m<^l5^*tga{d:> ^/It^ 
|5at>>&v^ (7t/ft> :9-«!l?t{4^^*l^^*Lr?^^1-^'il>M^«ab'5.) o ft^^ (n^-Ga 
NS 1 2 4) i)>h. i>5&< t I&jfeg 1 8 S i CH^l 0 4 i: <^WtC#i-;|.^mM® 
(n-G aN^^-;' KiP 116) t $ tu^if^JS i) ;i>(;OT"ab^o i^^^ < t ^)±fB|g 
fflT'|^*-f--S.n tic J: LED (TV-f) \Z^\^X . ^pta < hi>iti)m^^fi'^m^n 

K (Dm^x^^i$im't^m-r -Bit ;6«irt6 t^io. ±7/^Lfz^i^h trn^i-t^ ^ t 

(5) ±fa|life<^B^t?{4, n-A 1 G aN/^'>y•7r®~p-G a Nrr^^^' h;g;6^e>^: 

m^^^-r^A\N&^. GaUmm. BN^, S i ^^^^^v^T ^) J: v^o 
[0 0 5 61 

*SVMi> Sft^S^^fi^l^L^^:**. :^§tm^mm-t:b±Xii. -JK6<JJwfl|v>ibtLTV*^ 
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(6) ±^mM<DmMX'ii. L EDTV-f 7'Sr|^2 mm^<^-9-^;<lwL7t7&«> LE 
D 7 V ^ •^^ y -/(D-if-f fi ^ ixiz Pl^i" ;§> <^T'{i ^: V^o 

(7) ±iBii]6fe<o^s-e{i. ±mmLf)}mtm±-^'±^titb<Dmeimm.^. n*-Ga 

-G aN=i>:J'^ hifi^^ftt^^ -f^ V i o T H 

«7i=£:?&^•r'2>:^^■^^ |WIC< p-G aN3>^^ h^O^S^, T aa O5 * if<^Sim'* 

[0 0 5 7] 

[0 0 5 8] 

[HI] LEDTi^^i^y:f(Dm^mx'^:ho 

[112] L EDT V'f ^>y'7'(^2p-gigi-e^;5,„ 

[HIS] (a) fi. jUl (b) tcisJt'&A-AWMIl-C^iJ, (b) fi. IWIB-B 

[®4l (a) ±mLEDTUy(^yfif^(Dm^m-^^^o (b) W±iBLED 
T V ^ TM m -e ^ o 

[071 LEDTiy-{^yf<Dmm:fjmi:um-t^fztb(Dm-^^^o 

[HIS] LEDTH'^>;/y<^®7t::^fe^l5iBJt- ^/ia60|E|-T?^;So 

[119] LEDT]y-(^y:f<Dm^-iD^^mmi-^fzi^<Dmx'^^o 

[Bii 1] LEDrv>f ■7'om7t:^-;£^gi0^-r^/ti6oi2i-e^-5,o 
[Ell 2] LEDTv^^yzf(Dmik:^m^mmir^tzisf><7>mx-^:ho 

[HI 3] LEDTl/^f^-;' •/0$a^:^v£=Srm?§i-*fc*Oia'C^-2)o 
[1114] L ED^i?^-;V<;oM:ailt'*b^o 

[1115] (a) (i. LED^VJj.-;VO^®ll-eab'S)o (b) fi. (a) tr:fett'2> 
E-EIUffirMiaT-ab^o (c) {±. (b) t'i3itSFIfB4£:*:ll-e*>;&o 

[Hie] (a) It. L ED't-:^a:-;vH:fev^T. V>X'£:^i9|^v^^cM^^i-Il 
-e^^o (b) it. LED^i^a.-}Ui:m^i-^-t^^y^7.S^±KJ^m^i'L^^^ 

[017] (a) {4. Rg^^M=£-^i-^mii-cabSo (b) {±. jimmmmw<oTm 

[HIS] BBHj^gO:9-^^tiIlT'*^o 

[HI 9] mmmm<D^^:^^^ hji^^^-rmx^^o 

[0 0 5 9] 

4 S i 
6 

8 . 10. 11 ^mm 

14 n-A 1 G aN/G aN3 O^Si<^DBR^ 
18 I n G a N/G a N 6 
5 0 
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